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PUMP 

[0001] The present invention relates to a pump, in particular a vane cell pump for supplying 
transmission oil, having a pump housing and a rotating group which is situated in the pump 
housing, the rotating group having a side plate which may be situated in the pump housing in 
such a way that, at least temporarily, an axial gap occurs between the side plate and the pump 
housing, a shaft is mounted in the pump housing and a radial packing ring is situated in a recess 
around the shaft. The axial gap establishes a bypass between a suction pressure area, which is 
represented by the suction pockets in the side plate and a corresponding area in the pump 
housing, and a leak oil pressure area which extends around the shaft in the rotor area. 

[0002] Therefore, it is the object of the present invention to create a pump which does not have 
these disadvantages. 

[0003] The object is achieved by a pump, in particular a vane cell pump for supplying 
transmission oil, having a pump housing and a rotating group which is situated in the pump 
housing, the rotating group having a side plate which may be situated in the pump housing in 
such a way that, at least temporarily, an axial gap occurs between the side plate and the pump 
housing, a shaft is mounted in the pump housing, and a radial packing ring is situated in a recess 
around the shaft and seals off the rotating group with respect to the exterior radially on the pump 
housing and radially on the shaft via a first sealing lip, the radial packing ring establishing an 
axial seal between the pump housing and the side plate in addition to the radial seal between the 
shaft (first radial sealing lip) and the pump housing. A pump is preferred in which the axial seal 
bridges the axial gap. 

[0004] Also preferred is a pump in which the axial seal is formed by a second axially effective 
sealing lip. Furthermore, a pump is preferred in which the second sealing lip is situated on the 


radially outside bottom seal (seal with respect to the housing) of the radial packing ring. 

[0005] A pump according to the present invention is characterized by the fact that the radial 
packing ring is situated in such a way that its radially outside sealing sections face away from the 
pump's interior. 

[0006] Furthermore, a pump is preferred in which, via a spacer means, the side plate is axially 
located with respect to the pump housing. Also preferred is a pump in which the second, axial 
sealing lip does not contact the shaft. This means that this sealing lip is not used for sealing the 
shaft, but rather for bridging the gap between the housing and the side plate. 

[0007] Another pump according to the present invention is characterized by the fact that the side 
plate has a sealing device which elastically presses against the pump housing, thereby enlarging 
the axial gap (via elastic force) during the standstill of the pump, i.e., in the pressureless state of 
the pump. Also preferred is a pump in which the axial seal bridges a gap which changes due to 
component tolerances. Also preferred is a pump in which the axial seal seals off a leak oil 
pressure area from an oil suction pressure area of the pump. This has the advantage that a bypass 
between the leak oil pressure area and the oil suction pressure area is prevented during start-up of 
the pump, thereby preventing suction delays, in particular at low temperatures. 

[0008] The present invention is described in greater detail based on the figures. 

[0009] Figure 1 shows a pump according to the present invention at a standstill. 

[0010] Figure 2 shows a pump according to the present invention during operation. 

[0011] Figure 1 shows a cross sectional detail of the pump according to the present invention. 
The pump is at a standstill in this representation. A shaft 3 in a plain bearing 5 is mounted in a 
pump housing 1. Moreover, pump housing 1 has a recess 7 in which a radial packing ring 9 is 
mounted. Radial packing ring 9 has support body 1 1 with an L-shaped cross section which may 
be made of a metallic material. One leg of support body 1 1 is surrounded by an elastic sealing 
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layer 13 which seals off pump housing 1. A sealing section 15 seals off the surface of shaft 3, 
sealing section 15 being able to have a first sealing lip or in this case multiple sealing lips (16) 
which slide on rotating shaft 3. The sealing lips of sealing section 15 are additionally pressed 
against the surface of shaft 3 due to the elastic force of a spring body 17. Sealing section 15 is 
situated at the other leg of support body 1 1 with an L-shaped cross section. 

[0012] The pump also has a side plate 19 which delimits the rotating group (not shown in detail) 
axially to the front. The rotating group is made up of a rotor having radial slots in which radially 
displaceable vanes are movably situated, a stroke contour ring, and a rear pressure plate or a rear 
cover formed by the housing. In a recess 21, side plate 19 contains a combination seal 23 which 
extends over a certain, non-circumferential area of the side plate thus radially and axially sealing 
the area of what is known as intermediate volume 25 (see DE 100 27 990 Al) in housing 1. 
During standstill of the pump, the elastic force of seal 23 generates a corresponding elastic force 
effect, thus pressing side plate 19 away from housing 1, thereby creating an axial gap 27. During 
standstill of the pump, axial gap 27 is so great that it even forms past a spacer means 29 known 
as a rocker ring. 

[0013] The mounting position of radial packing ring 9 differs from the normal application of 
shaft sealing rings in that the sealing ring is mounted in such a way that it is twisted by 180° 
compared to normal shaft sealing rings so that its two sealing legs 13 and 15 face away from the 
interior of the pump. According to the present invention, radial packing ring 9 has an additional 
second sealing lip 31 which is molded to seaHng part 13, thereby bridging and sealing axial gap 
27 between pump housing 1 and side plate 19. Sealing by second sealing lip 31 is necessary 
because a certain leakage oil pressure prevails in area 33, the leakage oil pressure being 
generated by the pressure oil from the pressure chambers of the vane cell pump running past the 
leakage gaps between the rotor and the side plate. In contrast, the suction pressure of the pump 
which is lower than the leakage oil pressure in area 33 prevails in gap 27. Thus, during start-up 
of the pump, gap 27 is present between side plate 19 and pump housing 1, its size differing 
depending on the tolerance position of the components. This gap 27 would thus create a 
connection between the pump suction chamber (not shown), which is represented by the suction 
pockets in the side plate and a corresponding area in the pump housing, and leak oil pressure area 
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33 which extends around the shaft in the rotor area and across the shaft center toward the interior 
of the rotating group. A bypass would be present in this area between these pressure areas which 
could result in suction delays in particular at low temperatures, for example. Axial sealing lip 31 
of radial packing ring 9 interrupts this connection so that a suction problem is no longer able to 
occur at this point. Due to the tolerance chain, there are different dimensions of the axial sealing 
lip for different pumps. The dimension of the axial sealing lip is selected in such a way that the 
sealing fiinction is ensured in all tolerance positions and that the gap may be securely bridged 
and sealed. 

[0014] The fiinction of additional volume 25 is described in publication DE 100 27 990 Al. 

[0015] Figure 2 shows a cross section of the pump during operation. During pump operation, 
sealing gap 27 is reduced due to the fact that the pressure behind the rotating group presses the 
rotating group and thus side plate 19 against spacing means 29 in pump housing 1. Closed 
spacing ring 29, which extends over the circumference, thereby creates a seal between leak oil 
area 33 and the oil suction pressure area. Due to the pressure, combination seal 23 is 
correspondingly pressed together and is not able to maintain enlargement of gap 27. Depending 
on the pressure acting on the rotating group and side plate 19, side plate 19 may bend above 
rocker ring 29, thereby varying the gap width of gap 27. Elastic second sealing lip 31 of radial 
packing ring 9 must take part in this variation of gap 27 without being radially pressed aside or 
turned down by leakage pressure in area 33. Axial sealing lip 31 may not turn up outwardly due 
to the present differential pressure. 

[0016] Another approach would be a radial packing ring and an additional 0-ring which seals 
axially. However, the radial packing ring having an axial sealing lip is advantageous here since 
only a single component is installed which fulfills two fimctions: radial and axial sealing using 
separate sealing lips. Other embodiments/variants of an axial sealing lip are conceivable within 
the scope of the present invention. 
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